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The Seas Are Formed 


| 




Many scientists believe that all early 
forms of life on earth 

the earth get began m the pnmeval 
its water? seas. But before dis- 
cussing the life of the 
seas, let us look at how the seas them- 
selves came to be. 

According to one scientific theory, 
the earth solidified out of clouds of cos- 
mic dust into spheres of molten rock. 
Gases bubbled out of the hot interior 
and escaped into the cooler atmosphere 


that surrounded the earth. There they 
collected into vast clouds of water 
vapor. These clouds condensed and 
began to fall back upon the infant 
earth in the form of rain. 

The earth’s surface, however, was 
red-hot. As the raindrops touched it, 
they sizzled away — like drops of water 
spilled upon a hot stove — and re- 
turned to the upper atmosphere in the 
form of steam. 

For millions of years the earth was 
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ANCESTRAL PROTOZOA 
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The illustration on the left gives you a 
simplified picture of the animal king- 
dom. The base of the tree represents the 
tiny, one-celled primitive forms of life, 
the ANCESTRAL PROTOZOA, from 
all of the animals and plants of 
today have^ 


simplest forms of animal ' life Wtk 
v,, me bottom of the tree and the most 
developed forms are on the top. The big 
branches represent the main groups, or 
PHYLA; each phylum is divided into 
large groups or CLASSES, each class 
into ORDERS, each order into FAMILIES, 
each family into SPECIES. Our chart 
shows you only the phylum (the main 
branches of the tree), the class (the 
side-branches) and one typical repre- 
sentative of each class. 


This should give you a general idea 
where the Fish stand within the animal 
kingdom. A line leads to the illustration 
on the right hand page. This gives you 
a detailed family tree of today’s fish. 
The class, “Bony Fish” is broken down 
into FAMILIES. 





Family tree of today’s fish. 


surrounded by a blanket of clouds many 
miles thick. These clouds were con- 
stantly condensing, falling to the earth 
as rain, and returning to the upper air 
as steam. 

As these millions of years went by, 
the surface of the earth began to cool. 
Finally one day, many eons ago, the 


first rain fell upon the earth’s surface 
without boiling away. 

Then came a deluge. All of the water 
that had been collecting in the clouds 
for so long a time, fell upon the earth 
in an endless torrent. For thousands of 
years the stored-up rain poured down 
in a relentless cloudburst. There was no 
let-up, no minute of day or night when 
the merciless rain stopped. Lightning 
flashed through the sky, although there 
was no one to see it. The thunder 
roared, although there was no one to 
hear it. 
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The ceaseless downpour washed 

What was aWay S ° me mountains 
the result of and slashed out hu g e 
the deluge? va heys in the newborn 
earth. The rains finally 
slowed and stopped. At last the sun 
shown down through a thin layer of 
clouds much as it does today. By 
this time, all the lowest parts of the 
earth’s surface had been filled with the 
rainwater. The first seas were made. 

As the rains had washed over the 
earth’s surface, they carried millions of 


tons of minerals away. These included 
iron, gold, silver, calcium, and vast 
quantities of salt. Mixed with the water, 
these minerals formed a sort of chemi- 
cal “soup” in which the first forms of 
life developed. 

This is a question that has not been 
How did life definitel y answered. 

first develop? 0ne of the scien ' 

tists’ speculative the- 
ories suggests that certain of these 
chemical mixtures in the sea, exposed 



Only very few and sporadic traces of life can be 
found for periods earlier than the Cambrian period 
(about 500 million years ago). At that time, sea life 
was already considerably advanced. The most char- 
acteristic representatives of the Cambrian Seas were 
the trilobites that were living with the primitive snails 
and glass sponges. 


100 million years after the Cambrian period, 
during the Silurian period, the forms of life had 
again advanced considerably. Many more crea- 
tures, more complex in organization and more 
varied in forms, inhabited the seas. Both illus- 
trations are artists’ conceptions of how the 
waters might have looked at these times. 


to the heat of the sun, were somehow 
formed into a sort of bacteria that were 
capable of reproducing themselves. It 
is possible that these bacteria eventually 
developed into blue-green algae. 

Developing from this algae, or per- 
haps developing independently at the 
same time, was a curious half-plant, 
half-animal creature called a protozoa. 
These creatures evolved into millions of 
shapes and forms. In general they must 
have looked like microscopic jellyfish. 

Protozoa still make up the great bulk 
of life in the sea. They are so small 
that they can be seen only through a 
microscope. A single drop of sea water 
contains thousands of them, a glassful 
millions and millions. 

Just how these tiny protozoa devel- 
oped into the fish that we know today 



is another mystery that scientists have 
yet to solve. Perhaps this problem may 
never be solved. 

All we know definitely is that several 
millions of years later, the seas became 
crowded with a vast number of life 
forms that were the primeval ancestors 
of many of the sea creatures with which 
we are familiar today. 


EARLY 

JELLYFISH 


Sea Life Takes Form 



Pictured here are a few of the first 

. primitive “crea- 

What was the 

Cambrian Period? tUreS> These ma- 
tures are the first 

forms of sea life of which we have any 

records. They lived in what scientists 

call the Cambrian Period, about 500 

million years ago. 

During this period, there were no 
true fish in the sea. Most animal life 
took the form of jellyfish, worms, snails, 
and crab-like creatures that had shells 
on the outside of their bodies. 

All life in the sea was small at this 
time. There was still no life on the 
land. The trilobite, most populous of all 
the sea’s animals, was only three inches 
long. The giant trilobite, perhaps the 
largest animal alive at that time, meas- 
ured no more than eighteen inches. 

As millions of years slowly continued 
to pass, the forms of the living things 
in the sea gradually changed. By the 
time of the Silurian period, some 350 
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EUSTENOPTERON, an 
early lobe fish, might 
have been the first sea- 
dweller that made the 
big step out of the sea 
to dry land. 


One of the giants of the early fish 
was DINICHTYS, with a headshield 
of more than three feet in length. 
He preyed on early sharks, lungfish 
and many other species. 


Fossils of trilobites that once ruled 
the seas were found all over the 
world. None of over a thousand 
known species is alive today. 




PLEURACANTHUS, an early shark, no larger than 30 
inches, was the pirate of the seas during the Coal 
age, just as the modern shark is in today’s seas. 
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million years ago, the trilobites, once 
the lords of the deep, had begun to dis- 
appear. The new royalty of the sea 
floor were the sea scorpions. Most of 
these were only an inch or two in 
length, but some giant species were as 
long as nine feet. 

During the Silurian period, the pro- 
tozoa and the jellyfish drifted on the 
sea’s surface. The worms and various 
shellfish such as clams and trilobites 
either crawled or lay motionless on the 
bottom. They were unable to swim and 
it was not necessary for them to do so. 


But in the waters of the inland lakes 
and rivers, a new 
type of water animal 
was evolving. Scien- 
tists believe that 
these species developed from fresh- 
water spineless creatures. They became 
streamlined, developed flexible fins, 


What evolved 
in the Silurian 
Period? 






125 million years after the Silurian age, during the 
Permian age of the world, fish-like reptiles shared the 
seas with the fish. Sea-reptiles like the ferocious 
Sea Lizard shown above, already had made the return 
trip from land-living to sea-dwelling. They looked like 
today's crocodiles, but were only about 30 inches 
long. In spite of the superficial likeness to crocodiles, 
they are not their ancestors. 


sharp teeth and movable jaws. These 
were the first true fish. 

In time, some of them migrated down 
the rivers to the oceans and gradually 
took over the vast middle areas of the 
seas, between the bottom and the sur- 
face, which until then had been unin- 
habited. The first of these true fish, 
the acanthodian, appeared in the seas 
late in the Silurian period. 
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Over millions of years, the acan- 
thodian developed into two classes. 
One class became the ancestors of the 
sharks, skates, and rays that have 
skeletons of cartilage rather than bone. 
The other class evolved into the true, 
or boney, fish. These include tuna, 
mackeral, bass, trout, and all the other 
fish we eat as food today. There are 
now over 20,000 species of true fish, 


and they are the common denizens of 
the deep. 

A few fish of the Silurian period have 
not changed very much to this day. The 
worms, snails and clams have not al- 
tered drastically in appearance. The 
horseshoe crab looks a great deal like 
his ancient ancestor, the trilobite, and 
the modern squid resembles the ancient 
coiled nautiloid. 



I he "Picture Book” of Fossils 


How do we know 
what these ancient 
creatures were like? 


As the creatures of the primeval seas 

died, their bod- 
ies sank into 
the mud and 
silt of the ocean 
floor. Here the sea currents covered 
them with still more mud and silt. As 
millions of years passed, the pressure of 
the water and of the upper layers of 
silt slowly hardened this sediment into 
rock. The bodies of the dead creatures 
decayed and disappeared, but the out- 
line of their forms was preserved for- 
ever in the rock. 

Then pressures from inside the earth 
slowly bent the rock and in places 
lifted it out of the water. What was 
once sea bottom often became dry land. 
By looking at these uplifted rocks we 
are able to see the fossils of the ancient 
sea animals in what scientists call the 
“picture book” of rocks. 

These layers of fossil-bearing rock 
have been piled one upon another 


for millions of years. Usually the oldest 
layers are on the bottom and the newer 
ones on top. By observing the sequence 
of rock layers, scientists can place the 
fossils in their proper time period. 

The Grand Canyon of the Colorado 
River in Arizona is one of scientists’ 
favorite places for studying these fossil 
remains. The plateau through which the 
canyon runs did not lift itself out of 
the sea in a violent upheaval as did so 
many other parts of the land that once 
were ocean floor. Instead it rose up so 
gradually that the rock layers were 
hardly tilted or twisted at all. 

For this reason, the layers of fossil- 
bearing rock present a clear and ac- 
curate history of sea life, going back 
hundreds of millions of years. If you 
ride on a mule along the narrow, twist- 
ing trails that wind from the rim to the 
canyon floor, you pass through a living 
“picture book” of the development of 
life in the sea. 
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Some Fish Turn into Land Animals 



The Silurian Period was followed by the 

Devonian Period 

When did fish , , OAA M1 . 

, . _ about 300 million 

leave the sea? 

years ago. It was 
during this era that the first plants 
began to creep out of the seas and grow 
in the swamps and marshes along the 
shore. As the ages passed, they gradu- 
ally changed from simple seaweeds into 
ferns and trees. 

It was about the same time too, that 
certain species of fish learned to breathe 
air instead of extracting their oxygen 
from water. Gradually, their fins grew 
strong, like legs, and they could drag 
themselves out of the sea and start to 
live in the mud of the bogs and swamps. 
In the course of time, they developed 


into amphibians and reptiles. As more 
millions of years passed, these small 
reptiles evolved into the giant dinosaurs 
that roamed the earth so long ago. 

Then for some curious reason, a 
number of these air-breathing land ani- 
mals returned to the sea, which had 
originally been their home. Just as their 
fins had gradually strengthened into 
legs, now the process was reversed and 
the legs once more became fins. How- 
ever, because they continued to breathe 
air, they did not go all the way back 
to being true fish again. Whales, por- 
poises, and sea turtles are the descen- 
dents of land creatures that made the 
return trip to their ancestral home in 
the sea. 


The Fish of Today’s Seas 


What is 
a fish? 


By scientific definition, a fish is a cold- 
blooded water-dwelling 
animal, with a backbone 
and a skeleton. It breathes 
oxygen from the water through gills 
and has a mouth armed with teeth. A 
fish moves by swimming. 

Fish are further grouped into two 
subclasses: 

The elasmobranchii have skeletons 
of cartilage instead of bone. These are 
the sharks, rays and mantas. 

The teleostomi have skeletons of 



bone, and are buoyed up in the water 
by means of air bladders inside their 
bodies. They are the common fish such 
as trout, bass, cod, herring, eel and the 
like. They are known as true fish. 

It is generally accepted, however, 
that almost all water-dwelling creatures 
are referred to as “fish.” The lamprey 
and hagfish are known as primitive 
fish. Clams, oysters, and crabs are 
called shellfish. The starfish, for exam- 
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pie, is not a fish at all; but because he 
is shaped like a star and lives on the 
bottom of the sea, he got this name. 

Fish of various kinds are found in all 
the fresh and salt waters of the world 
except in places where the water is 
poisonous or contaminated. For in- 
stance, in the Dead Sea, in Palestine, 
the water is so salty that no life at all 
can exist. In Utah’s Great Salt Lake, 
there are only a few primitive worms. 
In some streams near industrial areas, 
the water has been so contaminated by 
chemical wastes that fish life has been 
wiped out entirely. But for the most. ; 
part, wherever you find a body of water, 
you will also find fish. 

Fish species in the sea exceed the num- 
.... , ber of animal species 

M much alike? 0n the land < exclud ' 
ing insects). The 

fish are also more primitive and less 

diversified than their land relative! 

This is largely due to the fact that th 

sea, changing little from place to plac 

or century to century, provides k m 

consistent environment than the la: 

The fish have not been forced to 


adapt themselves, as have the land ani- 
mals, to such severe contrasts of living 
conditions as desert and swamp, or 
arctic sub-freezing cold and tropical 
heat. Although in places the sea is more 
than six miles deep, most species live in 
shallow waters or in the upper strata of 
deep waters. Here the temperatures 
vary only a few degrees from the arctic 
to the equator. 

The vast waters of the sea are teem- 
ing with food. The tiniest fish feed on 
the protozoa and seaweed; then the big- 
ger fish eat the smaller ones. And so it 
;oes on up the scale, with each smaller 
'ing as food for one stronger 
“ rarely starve because 
)uble finding abundant 

jbysea, hbwever, does have certain 
that form specific habitats 
types of fish. These bounda- 
saltiness in the water, slight 
changes in temperature, and the water 
i|lf . Unlike many land ani- 
ih cannot adapt themselves 
ing environment. A sudden 
; t in an ocean current, bringing 
warm water into an area where the 
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The illustration shows the location of the swim blq 
der with the organ inflated; the illustration on th 
opposite page shows the swim bladder deflate* 


VENTRAL FINS 


A typical bony fish with 
the identification of its parts. 




A cutaway view of a bony fish, identify- 
ing the parts and location of the organs. 
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SWIM BLADDER 


KIDNEY 
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By increasing or decreasing the amount 
of air in the bladder, the fish changes the 
weight of air in the bladder, enabling him 
to rise or sink. 


SWIM BLADDER DEFLATED 


ANUS 


GILLS 


MUSCLES 


OVARY 

INTESTINES 


STOMACH 


HEART 


water had been slightly colder, may 
wipe out huge segments of the under 
water population. 


How d© 
fish swim? 


The body of a true, or boney, fish is 
heavier than the volume 
of the water that it dis- 
places. Under normal 
circumstances, therefore, it would tend 
to sink. But the true fish has an air 
bladder inside its body that gives it 
buoyancy and makes it float in the water. 

This air bladder is connected by a 
delicate mechanism to the fish’s inner 
ear, just as the inner ear of a human 
being enables him to keep his balance. 
When the fish swims into deep water, 
the pressure on its inner ear is in- 
creased. This action automatically in- 
creases the volume of air in the bladder 
and enables it to maintain its equilib- 
rium at any normal depth. 

A shark is also heavier than the 
water that it displaces but it has no air 
bladder to buoy it up. Therefore, it must 
constantly be swimming in order to 
keep from sinking. 

A fish gains forward motion by cre- 
ating water currents around it with its 


tail, and steers itself up and down and 
from side to side with its fins in the same 
way that a bird glides to and fro through 
the air by changing the position of its 
wings in flight. 

Many fish can swim very swiftly. Cer- 
tain types of salmon have been clocked 
by observers, and have been found to 
be able to swim as fast as a good athlete 
can run — that is, about one hundred 


JELLYFISH 




Above are four “fish” that are not fish. 


CRAYFISH 


CUTTLEFISH 
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WATER IN 



Land animals get their oxygen from the air; fish take 
the oxygen from the water with their gills. The water 
enters the fish’s mouth, is carried around the gills and 
leaves the body through slits behind the gill covers. 


Head of the fish with gill cover removed. Most bony 
fish have four pair of gills. The blood is very close 
to the surface of the thin skin of the gills, enabling 
the oxygen to go from the water into the blood. 




VALVES OPEN 

WATER ^ 


COVER 

VALVES CLOSED 



There are valves on the 
gill covers which regu- 
late the flow of water 
around the gills. When 
the gill covers move out- 
ward, water is drawn 
into the mouth; when 
the gill covers move 
inward, the water is 
forced out. 


yards in ten seconds. However, they can- 
not maintain this speed for very long. 


All animals must breathe oxygen into 

their blood streams in 
How do fish orde] . to ]ive Bo(h ajr 

breathe? . 

and water contain 


large quantities of oxygen. A land ani- 
mal takes in this oxygen from the air 
by means of its lungs. A fish extracts 
oxygen from the water by means of its 
gills. 

The lungs of a man cannot separate 
oxygen from water. Therefore, if a man 
is kept under water for more than a few 
minutes, he dies. Similarly, a fish’s gills 
cannot extract oxygen from air. And so 


the fish quickly dies if it is kept out of 
the water. 

A fish takes in water through its 
mouth. As the water passes out through 
the gills in the sides of its head, the oxy- 
gen from the water is retained and 
passes into the fish’s bloodstream. (The 
lungs of a man retain oxygen from the 
air, and pump it into his bloodstream. ) 
If you look at a fish in a glass tank, you 
can see that the intake valves in its 
mouth and its gill openings are con- 
stantly working. This is because the fish 
is breathing, just as you are constantly 
inhaling and exhaling air. 

In the fish world, like almost every- 
where else, there are exceptions which 
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prove the rule. In Africa, South Amer- 
ica and Australia, there are fish called 
lungfish that are able to breathe both 
underwater and in the open air. In fact, 
some of them can bury themselves in 
the mud of swamps and river banks and 
live for months at a time. These strange 
fish are the last living link between the 
animals of the land and those of the sea. 


The temperature of a mammal, in- 
cluding man, remains 

fish called fairly constant at all 

cold-blooded? times - Your normal 
temperature, for ex- 
ample, is approximately 98.6 degrees. 
As long as you are healthy, this tem- 
perature never changes. If you go out 
in extremely cold weather, you wear 
warm clothing to protect yourself from 
the colder outdoor temperature. 

In the same way, a polar bear grows 
a thick layer of fat all over its body to 
keep its blood warm when swimming 
in icy Arctic seas. 

The temperature of a fish’s blood, 
however, fluctuates with the tempera- 
ture of the surrounding water. It has no 


constant degree of heat. A bass can live 
comfortably in the warm water of a lake 
in summer, or under the ice when the 
lake freezes over in winter. 

Snakes and frogs have this same char- 
acteristic. Along with fish, they are 
known as “cold-blooded” animals. 

Because fish have no eyelids, they are 

never able to close their 
D@ej a fish § j} ut none theless, 
ever sleep? / 

they frequently rest in a 

sort of trance which we would call 
sleep. They never “sleep” very soundly, 
as humans often do, for the slightest 
disturbance in the water will arouse 
them. If you happen to see a fish lying 
motionless in the water, it is very likely 
that it is “asleep.” 




AFRICAN LUNGFISH 


Mudskippers can take 
oxygen directly out of 
the air. They move on 
land by using their fins 
and tails to crawl. 
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Sea Robin (left) and Drum (right) are known for the noises they are able to make. 


Does a fish 
see, hear, 
and smell? 


We know that fish can certainly see, and 
many people believe 
that they can tell one 
color from another. A 
trout will gobble up a 
brightly colored fly that is dangled in 
the water before him. At the same time, 
he may ignore one that is of a different 
color. 

But in spite of the fact that the 
eyes of most fish are extremely large, 
they probably cannot see very well. The 
pupils of their eyes are large in order to 
admit as much as possible of the faint 
fight that filters down through the 
water. 

No one knows exactly how well fish 
can hear or smell, although observers 
are fairly sure that they are capable of 
both these senses. 

Fish have no outer ears, but they are 
able to detect sound waves that are sent 
through the water. 

We also know that fish such as sharks 
and barracuda are attracted to the smell 
of blood in water, sometimes from as 
great a distance as half a mile or more. 
Shark repellent will also keep vicious 
killers away from a certain area in the 
ocean because its odor is offensive to 
them. It is also believed that many fish 


find their food through their sense of 
smell. 

Like all living creatures, fish can also 

feel pain. Because they 

Can fish r J 

, , . - have very simple brains 

feel pain? , J r 

and nervous systems, 

they do not feel pain as acutely as hu- 
mans do. But just the same, when you 
tear a hook out of a fish’s mouth, it 
hurts. 

Most fish five in a world of silence, but 
several of them do 

Do fi $ h make sounds as they 

make sounds? , , , 

swim through the wa- 
ter. Mostly these sounds are the result 
of one part of the fish’s skeleton rubbing 
against another, or of air being expelled 
from the swim bladder. 

The drum, a large fish, gets its name 
because it makes a drumming sound 
that can be heard from a distance of 
several yards. Sea robins, singing mid- 
shipmen, and toadfish make a squeak- 
ing sound like a frightened mouse. Some 
fish make noises when they are dis- 
turbed, and it is thought that the river 
catfish may communicate with others of 
its kind by making noises in the thick, 
muddy water where it cannot see. 
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VITREOUS HUMOR 


LENS 



A fish's eye (left) and its wide field of vision (right). 


The brain of the fish shown below is sim- 
pler than that of other vertebrates. 







SCALES 


The STICKLEBACK builds a nest. 


j;x r±X 

•~cf ^ 
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PLACOID SCALES 


GANOID SCALES 


The scales increase in siz( 
with the age of the fish 
The form and size of scale; 
vary in different species 
Scientists group scales intc 
4 main groups: placoic 
scales (toothlike, as with 
sharks), ganoid scales 
(platelike, as with primitive 
fish), cycloid (smooth) and 
ctenoid (rough with comb- 
like edges). 


The body of the mature fish 
is covered with scales. The 
scales in turn are, in most 
fish, covered with a thin 
layer of skin. Many little 
glands within this skin se- 
crete a slime that covers 
the fish and protects it 
against fungi and other 
parasites. 


he TOADFISH (at right) lays its eggs in a protected 
3ot and watches over them until they hatch. 


CYCLOID SCALES 


CTENOID SCALES 


Development of the Fish 


The majority of fish species lay their 
eggs in the water. The females of some 
species, however, carry the eggs until they have hatched, and then give birth to 
the young. (Some even carry the young after they have left the egg.) Some Fish 
lay their eggs in the open water and don’t care for the young; others build a 
kind of nest and guard the eggs until they hatch. With a few species either the 
mother or the father stays with the young until they are able to take care of 
themselves. 

Below, as an example of the growth of a typical bony fish, the development of 
the COD from an egg, that hatches in 20-40 days, to the young fish approxi- 
mately six months old. 


YOUNG COD 
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Fish grow to a greater variety of sizes 

than many other spe- 

H» W big do des Qf animal , ife 

fish grow? There , s no def . n . te 

reason to account for this, although the 
favorable environment of the sea — 
abundant food supply — is probably an 
important factor. Many species vary 
from one or two pounds to over twenty; 
an example of this variation is the sea 
bass and the flounder. 

The biggest of all fish is the whale 
shark (see page 20), which grows to a 
length of fifty feet or more, and weighs 
several tons. 

The biggest fresh water fish is the 
pirarucu, also called arapaima, of South 
America. It often weighs more than 
400 pounds. 

The world’s smallest fish is a type of 
goby found in the lakes and rivers of 
the Philippine Islands. When full 
grown, it is less than one-half inch in 
length. It is generally considered to be 
the smallest vertebrate animal in the 
world. 


When a lake or pond freezes, only 

the surface is covered 
How can fish with ice The fish live 

live in a t h e wa ter under- 

frozen pond? t t A 

neath the ice. As we 

have seen, fish regulate the temperature 
of their bodies to that of the surround- 
ing water; they experience no discom- 


fort from the cold. 

But they have another problem. The 
cover of ice may keep oxygen from pass- 
ing out of the air into the water. Unless 
a supply of fresh water keeps coming 
into the pond from under the ice, the 
oxygen may soon be used up. When this 
happens, the fish die. 

It is for this same reason that pet 
goldfish or other tropical fish can die in 
a tank of water. The surface of the 
water may not absorb enough oxygen 
from the air to keep the fish alive. Then, 
as a fish uses up the supply of oxygen in 
the water, it literally “drowns.” That is 
why, if you keep pet fish, you must fre- 
quently change the water in order to 
give them a fresh oxygen supply. 


The Jawless Fish 


How do 
they eat? 


Jawless fish are very primitive. They 
have no jaws, no bones, 
no paired fins, no nervous 
system, and no scales. 
There are only two kinds of these jaw- 
less fish — hagfish and lampreys. Both 
are scavengers and parasites. 


MOUTH OF A LAMPREY 



The hagfish attaches itself to the body 
of a large foodfish, such as a haddock, 
cod, or mackeral, and drills into it with 
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its sharp, rasplike teeth. Working like a 
termite, it eats away the insides of 
the victim, leaving the exterior intact. 
When the fish is dead, the hag attaches 
itself to another unlucky five meal. 

Hags are found in both the Atlantic 
and Pacific Oceans, and are a real men- 
ace to commercial fishermen. The hag 
is blind, and locates its prey by an un- 
usually keen sense of smell. A worm- 
like, saltwater fish, usually from one to 
two feet long, it is found at depths rang- 
ing from 100 to about 3,000 feet. Often 
the hag burrows into the mud and waits 
for its prey to swim by. 

The lamprey is an eel-like fish that 
grows up to three feet long. It eats by 
attaching itself to the body of a larger 
fish with its suction mouth and sucking 
out the blood and other life juices. 

Lampreys are normally saltwater 
fish, but they move up the freshwater 
streams and into inland lakes to spawn. 
They can even ascend waterfalls by at- 
taching their mouths to rocks and pull- 
ing themselves upward. At the spawning 
place, the male and female build a nest 
of rocks, and in it the female lays some 


200,000 eggs. After the male has fer- 
tilized them, both parents die. 

Sometimes lampreys stay perma- 
nently in the inland lakes and never go 
back to sea. When this happens, they 
can do serious damage. 

About thirty years ago, commercial 
fishing was a prosperous industry in the 
Great Lakes area, with a yearly catch 
of about eleven million pounds of lake 
trout and other freshwater fish. Then 
the lampreys moved into the Great 
Lakes and virtually destroyed all the 
fish. Today there is a minimum of com- 
mercial fishing in these waters. The 
United States Bureau of Fisheries is 
now conducting a widespread program 
aimed at controlling these pests. 

Lampreys look like eels and are often 
called “lamprey eels.” But, being jaw- 
less fish, they are in no way related to 
the eel family. In the Middle Ages, Eu- 
ropean lampreys were esteemed as great 
delicacies. However, they are no longer 
caught for food. 


lamprey 


The Cartilage Fish — Sharks and Rays 


Sharks are the killer wolves of the sea. 

Many species will at- 

Do they tack anything that 
have bones? . J ° 

moves in the water, 

from human swimmers to whales. They 
have been known to attack boats which 
they mistook for large fish. Often, they 
savagely fight with and kill each other. 
One of the most ferocious of the species 
is the great white shark, commonly 
called the maneater. 

Sharks are not true fish, since their 
skeletons are made of cartilage instead 
of bone; also, their gill slits are behind 
their heads, slightly above the pectoral 
fins, instead of in the sides of their 
heads. 


The mako, another maneater, is first 
cousin to the great white shark. It 
has rows of long frightening teeth set in 
powerful jaws that, with one bite, are 
capable of snapping a man or a big fish 
in two. Often, the mako prefers to swal- 
low his food in a single gulp. On one 
occasion, a 120 pound swordfish was 
found whole in the stomach of a 730 
pound mako. 

The whale shark, biggest of all the 
sharks, grows to lengths of fifty feet or 
more and may weigh several tons. In 



WHITE SHARK 


WHALE SHARK 



GREAT MANTA 




EAGLE RAY 


spite of its tremendous size, the whale 
shark lives on a diet of tiny fish like 
shrimps and other small crustaceans. It 
swallows whole schools of little fish at 
once. The fish are then filtered out by 
a series of strainers, and are digested 
and the water continues out through the 
gills of the shark. 

Although it does not use them for 
eating, the whale shark has thousands 
of very small teeth in its huge frog-like 
head. Whale sharks are lazy and slow. 
Many cases have been reported of sail- 
ing ships ramming into them when the 
great creatures were calmly swimming 
and feeding just under the surface. 

The curious basking shark is almost 
as big as the whale shark. This giant 
among fish is often seen swimming 
lazily along the surface of the ocean 
with its dorsal fin protruding out of the 
water. Sometimes it lies on its side, bask- 


MAKO SHARK, a maneater like the White Shark. 

ing in the sun, or turns over on its back. 
When it is taking a sun bath in this man- 
ner, its white belly can be seen from 
very far away. 

The basking shark, in spite of its size, 
does not eat other fish at all. Instead, it 
lives entirely on a diet of plankton, the 
microscopic plant and animal life of the 
sea. Like the whale shark, it has a series 
of strainers that filter out the food as 
the water passes through its gills. 

The liver of a basking shark com- 
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prises one-tenth of its entire weight, and 
is rich in oil. As much as six hundred 
gallons of oil have been extracted from 
the liver of a single basking shark. This 
oil does not contain vitamins, as does 
the liver of the cod. It is used chiefly for 
tanning leather. 

The thresher shark has a scythe- 
shaped tail, which is usually about as 
long as its body. It obtains its food by 
flailing its great tail on the surface of 
the water. The splashing drives schools 
of little fish into a close huddle. The 
thresher circles round and round, herd- 
ing the fish into a compact mass. At last 
it dashes into the midst of the school, 
and eats up its victims by the hundreds. 
The thresher is a menace to other fish, 
but harmless to human swimmers. 

The hammerhead is the oddest look- 
ing of all the shark family. Its eyes are 
set on each side of its hammer-shaped 
head which it swings from side to side 
as it rapidly swims about, looking for 
prey. The hammerhead is extremely 
dangerous to humans. Many fatalities 
have been attributed to it, especially in 
the waters off California. It will eat any- 
thing, including barnacles from the 
timbers of old sunken wrecks. In fact, 
many hammerheads have been found 
with tin cans in their stomachs. 

The sawfish carries a long, bone-like 
saw on the end of its snout, which it uses 
to club its victims to death. The saw of 
an adult is about three feet long, and is 
armed with sharp teeth. This shark 


swims rapidly through a school of 
smaller fish, lashing out with its fearful 
weapon. After it has killed several 
dozen victims in this manner, the saw- 
fish cruises about eating the dead prey 
at leisure. 

The stingray has often been called 
the “rattlesnake” of the sea. It carries a 
poisonous sting on the end of its long 
tail which can cause death to a human 
in a matter of hours. This ray, which is 
shaped like a small boy’s long-tailed 
kite, lives on a diet of crabs, clams, 
lobsters and other animals of the sea 
bottom, which it crushes with its power- 
ful grinder teeth. 

The great manta is the largest of all 
the ray-type sharks. A full-sized adult 
weighs nearly two tons. Although they 
are sometimes called “devilfish,” they 
are not dangerous to humans. Many 
skin divers have climbed up on their 
broad backs and been taken on long 
rides through the water. If the manta is 
frightened, however, it can smash a 
small boat with one flap of its wing-like 
fins. 

The manta often leaps from the water 
with its broad wings slapping the sur- 


STARRY FLOUNDER 
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face so hard that the noise can be heard 
for miles. Some inexperienced fisher- 
men are terrified of the devilfish because 
they think it may enfold them in its 


great wings and devour them. But there 
is no danger of that. This giant of the 
shark family eats only crabs, lobsters 
and small fish. 


The Bony Fish 


FOOD FISH 


The fish of the sea provide mankind’s 
greatest source of 

Why ere food f ood . In many nations 
fish important . , . 

to man? such as Japan, China, 

Iceland, Southern 
Italy, Greece and the Scandinavian 
countries, fish is virtually the only meat 
that is eaten. The most, important food 
fish are cod, herring, tuna, salmon, and 
flounder. Fisheries in the United States 
alone produce about five billion pounds 
of food fish each year. This is approxi- 
mately one tenth of the total world 
production. 

About two thirds of the world’s catch 


CALIFORNIA HALIBUT 



is canned, frozen, or sold fresh. The 
other third is processed into oil, meal 
and fertilizer. 

The common food fish are by far the 
most numerous creatures in the sea, 
with the exception of the microscopic 
protozoa. Some species, like the mack- 
erel, travel together in schools so large 
that a single school may cover several 
square miles of ocean. 

The cod is one of the most important 
of all the food fish. It is a fairly large 
fish, growing to be three or four feet 
long and weighing from five to twelve 
pounds. Occasionally a giant cod is 


At left you see the development of a “flat- 
fish” from the egg to the mature fish, 
showing the amazing “wandering” of the 
eyes to one side, the flattening of the fish 
until it reaches maturity, and its “odd” 
shape. 





caught. The largest on record weighed 
211 pounds. 

The tuna is another very important 
fish in our diet. Most of the tuna catch 
is canned. Various types of tuna are 
found all over the world, and the indi- 
vidual schools themselves migrate for 
great distances. For example, an alba- 
core tuna, caught, tagged and released 
off the American Pacific coast a few 
years ago, was caught ten months later 
off Japan. Similarly, tuna tagged off 
Massachusetts have been caught again 
off Spain. 

The largest of the tunas, the giant 
bluefin, attains a length of fourteen feet 
and a weight of nearly one ton. The tuna 
that you usually find in cans at the mar- 
ket are albacore, yellowfin, or skipjack. 

The flounder is an odd-looking fish 
that appears to have been run over and 
smashed flat by a steamroller. When it 


HOMOCERCAL TAIL 
(bony fish) 


The tails of the primitive fish of today compared with 
other species show the development that the skeleton 
has undergone. In the shark and in fossils, the back- 
bone extends to the tip of the tail; in bony fish the 
backbone ends where the tail begins. 




is first hatched from the egg, a baby 
flounder looks like any other newborn 
fish, and swims with its body in a normal 
position. 

Then, in a few days, a curious thing 
begins to happen. One eye starts mov- 
ing to the opposite side of the head, and 
soon the little flounder has two eyes on 
the same side. Its body begins to flatten 
out, and the fish starts to swim on its 
side, with the two-eyed side up. The 
blind side loses its pigmentation and 
becomes a sort of colorless white, while 
the “seeing” side develops many colors. 
Some flounders have the ability to 
change their coloring to match the sea 


ALBACORE TUNA 


HETEROCERCAL TAIL 
(sharks) 


SPOTTED JEWFISH 
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BLUEFIN TUNA 



BLACK SEA BASS 


POMPANO 


SARDINES 


TOM COD 


floor and thus protect themselves from 
their enemies. 

The sea bass is a common and deli- 
cious food fish. There are about 400 
species in the bass family, and they 
range in size from about one ounce to 
more than a thousand pounds in weight. 

The striped bass is found in the shal- 
low waters of the sea close to shore, and 
swims up the coastal rivers to lay its 
eggs in the sand. This is a colorful and 
spirited fish, and is a favorite among 
sportsmen who angle with rod and reel 
from an open boat. 


The jewfish, or giant sea bass, is the 
largest of this widespread fish family. 
The biggest ever netted weighed 800 
pounds, and the largest ever caught with 
sporting tackle weighed 551 pounds. 
They are also called groupers. 

The stone bass, or wreckfish, gets its 
second name because large schools of 
them are often found prowling among 
the wrecks of sunken ships. The aver- 
age weight of a wreckfish is about 
eighty pounds; and one fishing trawler 
took five tons of them from the imme- 
diate vicinity of an old wreck that lay 
in 360 feet of water. 
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The sardine is a member of the her- 
ring family. These little fish, which we 
eat whole from cans, provide not only 
an important item of food for humans, 
but also the chief source of food for 
some of the bigger fish in the sea. 

The herrings move in tremendous 
schools, and the entire school swims to- 
gether with military precision. Strangely 
enough, in the northern hemisphere, 
herring schools move in a clockwise 
direction. In waters south of the equa- 
tor, they move counter-clockwise. 

The sturgeon is a huge, very fierce- 
looking fish that resembles a shark in 
many ways. Many sturgeons have been 
caught that weighed more than two 
thousand pounds. But in spite of its 
ferocious appearance, the sturgeon is 
not fierce at all. Underneath its soft, 
toothless mouth are a set of long feelers 
used to find food. The sturgeon eats 
snails, crawfish and small fish which it 
sucks up into its mouth while cruising 
along the sea bottom. 

The sturgeon is valued for its flesh, 
but its chief contribution to man’s food 
supply is its eggs. These eggs are proc- 
essed and sold under the name of caviar, 
one of the costliest and tastiest delica- 
cies that we get from the sea. 


from each side of the head, and sharp 
spines along their backs that can pain- 
fully stab a careless fisherman. One spe- 
cies, the electric catfish, is found in 
African rivers. It is a big fish, weighing 
as much as fifty pounds, and can deliver 
an electric shock equal to one hundred 
volts. The ancient Egyptians considered 
them to be sacred, and carved pictures 
of them on the walls of tombs. Even so, 
they sometimes used the electric catfish 
for food, as do many African tribes . 

The pompano is one of the prettiest 
and to many people, the most deli- 
cious of all the deep-sea food fish. 
It is a small fish, only about two or 
three pounds in weight, but it is highly 
esteemed as a table delicacy. Pompanos 
are found off the southern Atlantic 
coast of the United States and in the 
Gulf of Mexico. They bring very high 
prices in the market. 


The mouth of the stur- 
geon on the underside 
of the head, forms a 
tubular opening. 



The catfish is found, in many varied 
forms, all over the world, in both fresh 
and salt water. In the eastern United 
States, the catfish is a favorite catch for 
sport fishermen, and constitutes an im- 
portant food item. 

Catfish have long feelers extending 


DWELLERS OF THE DEEP 


Since earliest recorded history, men 
have told tales of huge 
sea monsters lurking in 
the deep waters. Most 
of these stories have 
been dismissed as legends and myths. 


How do 
fish see 
in the dark? 
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The BLACK ANGLER (at left) seems to be all head. Having an especially large mouth makes it easier for this dweller 
of the deep to catch its food. Another monster of the ocean's abyss, the MELANOSTOMIAS MELANOPS at 
right, trails lure from its lower jaw to attract its prey within the reach of its dangerous teeth. 


But in recent years, scientists have been 
inclined to take a more open-minded 
view of this subject. 

By means of a submarine device, 
called the bathyscaphe, men have de- 
scended to the lowest part of the ocean 
floor, the Marianas Trench in the Pa- 
cific, almost seven miles down. The 
bathyscaphe operates much like an ae- 
rial balloon; but whereas a balloon uses 
gas, which is lighter than air, for buoy- 
ancy, the bathyscaphe uses gasoline, 
which is lighter than water. 

Such deep-sea descents as this have 
led scientists to accept the possibility 
that the most gigantic creatures that 
ever existed on land or sea, may still 
live in the ocean’s depths. If they do 
still exist, they are unable to approach 
the surface because of the tremendous 
difference in the water pressure. 

But whether or not there are giant 
monsters living in the deep, remote 
reaches of the sea floor, we do know for 
sure that it contains some very unusual 
fish. No light at all penetrates the sea 
below about 2,000 feet. Yet in this utter 
blackness, many strange fish swim 
about and hunt their prey. 

Here is the only part of the sea where 


CHIASMODON NIGER grows no longer than 
2 inches, but is able to swallow fish bigger than 
itself, as indicated in the illustration. 


The lure at the end of a long rod above the mouth of 
GIGANTACTIS VANHOEFFENI is a device to attract 
the prey, which then is quickly seized. 

food is not plentiful. As a result, most 
deep-sea fish are equipped with large, 
gaping mouths and long sharp teeth to 
simplify catching their food. One spe- 
cies, the chiasmodon, has a distensible 
stomach that makes it possible to 
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A school of BARRACUDAS, the 
“tigers” of tropical waters. 




have adapted themselves to withstand 
the tremendous pressure. At a depth of 
15,000 feet, the pressure of the water 
is about two and a half tons per square 
inch. A fish that normally lives near the 
surface would be squeezed into a pulp. 

When a deep-sea fish swims upward, it 

sometimes rises too 

Can deep sea ^ A§ ^ ^ the 

fish surface? , 

water pressure de- 
creases and causes the gas in the fish s 
swimming bladder to expand, forcing 
the fish to keep on rising no matter how 
hard it tries not to. Near the surface, its 
internal organs may swell up so much 
that its body bursts. 

But enough of these strange fish of 
the deep are caught in the nets of ma- 
rine biologists and brought intact to the 
surface for us to know what a few of 

Innk like. 


swallow other fish which are as much as 
three times larger than itself. 


The melanocetus, or black angler, 
carries a bright light on the end of an 
antenna that sprouts from the middle 
of its forehead. This light attracts 
smaller fish into its huge mouth. 


The black whip-bearer is covered 
with glowing spots and has a long whip- 
like antenna on the end of its nose. It 
uses this whip to find other fish in the 
darkness. 

The photostomias has rows of bright 
lights along its long, slender body that 
glow like the lighted portholes of a ship. 


The gonostoma trails a bright light 
on a long chin whisker. 

These fish living in the ^great deep 



RAINBOW TROUT 


LAKE TROUT 


SAILFISH 


BROOK TROUT 




BLUE MARLIN 


BONEFISH 


LARGEMOUTH BASS 




GAME FISH 

There are certain fish that have always 
been especial favorites 
of man because it is so 
much fun to catch them 
with a rod and reel. In- 
stead of submitting calmly to their fate 


How did 
they get 
this name? 


when hooked, these particular fish put 
up such a fight that very often they 
will get away from any but an expert 
angler. For this reason, we call them 
“game” fish. There is hardly an Ameri- 
can boy or girl who has not spent a 
pleasant summer afternoon on the bank 




HU 


29 










TARPON 


of a pond or stream, successfully im- 
proving his skill as a fisherman. 

Here are a few of these game fish, 
from both the sea and freshwater rivers 
and lakes, that are the most fun to 
catch. 


The bonefish is a scrappy little 
fighter. Its average weight is only about 
five pounds, but sometimes it takes an 
expert fisherman as long as an hour to 
haul one in. Bonefish feed in shallow 
off-shore waters, sometimes barely deep 
enough to cover them completely. Here 
they search in the mud and sand for 
shrimps and small lobsters, their chief 
items of food. They are found in both 
the Atlantic and Pacific Oceans, but are 
most numerous around Florida and the 
Bahama Islands. 


The great barracuda is often called 
the “tiger of the sea.” It fears nothing 
that swims, and will attack anything, 
including man. Its jaws are lined with 
razor-sharp teeth that can take off a 
man’s hand with one snap. 

When a barracuda is hooked, it puts 


up a fight equalled by no other fish its 
size. Even after it is landed, it must be 
handled with care. Many a careless fish- 
erman has lost a finger to a barracuda 
that has suddenly “come to life” after 
being put in the boat. 

The tarpon is one of the most exciting 
fish to catch, although it has little value 
as food. When hooked, it rushes around 
in the water and leaps high into the air. 
Since some of these huge fish weigh 300 
pounds or more, it takes great skill to 
land one. Tarpons are most commonly 
found in warm sub-tropical waters 

The blue marlin, like the tarpon, is a 
furious fighter when hooked. Very large 
ones weigh up to 1,200 pounds. It is 
thrilling to see this big fish rushing at 
top speed through the water and leap- 
ing high into the air. Sometimes, when 
hooked, it will stand up on the surface 
almost to its full length. It keeps erect 
by lashing its great tail furiously. This 
is called “tail walking.” 

The sailfish is considered by many 
sportsmen to be the most beautiful of all 
of the ocean fish. It usually travels in 
small schools, with its large dorsal fin, 
or sail, folded down on its back. When 
it is hooked, it leaps high out of the 
water, and spreads its sail stiffly erect. 

The trout is the favorite game fish 
among freshwater anglers. Most spe- 
cies are found in the cold water moun- 
tain streams. There are many kinds of 
trout, all beautifully colored. The love- 
liest is the rainbow trout which is deco- 
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SPOTFINNED TURKEY FISH 



PORCUPINE FISH 

FOUR-SADDLE PUFFER 



lieved. They rarely travel in large 
schools, preferring to swim about singly 
or in very small groups. 

Most butterfly fish are peaceful little 
things, content to go their own ways 
and mind their own business. But cer- 
tain kinds are fierce fighters; they use 
the sharp spines along their backs as a 
duelist uses his sword. Butterfly fish, and 
their cousins the angel fish, are great 
favorites in home aquariums. 

The zebra fish is one of the oddest 
looking creatures found in tropical wa- 
ters. It not only looks fearful to hu- 
mans, but seems to have the same 
effect on other small fish of the reefs. 
When a zebra approaches another 
smaller fish which it has selected for 
dinner, the victim seems to be hypno- 
tized by the long, undulating fins of the 
zebra. It remains motionless, instead of 
dashing to safety, while the zebra gob- 
bles it up. 

The clownfish gets its name because 
its body is colored like the face of a 
circus clown. It has a curious method 
of defending himself. 

There is a poisonous plant-like ani- 
mal living among the reefs called the 
sea anemone. When a small fish ven- 
tures too close to the tentacles of this 
“living flower,” it is quickly stung to 
death and eaten. For some strange rea- 
son the anemone makes an exception of 
the funny little clownfish that swims in 
and out through the deadly tentacles in 
complete safety. When the clownfish is 
in danger, it dashes in among the ane- 
mone’s tentacles where the other fish 
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IMPERIAL ANGELFISH 


HUMU HUMU 
TRIGGERFISH 


UNDULATE TRIGGERFISH 




are afraid to follow. It even builds its 
nest where the anemone can protect it. 

The humuhumu-nukunuku-a-puaa, 
also known by the less musical name of 
triggerfish, is a native of the South Pa- 
cific. It wears a brown mask over its 
eyes, like a bank robber, and its body 
looks like the head of a fish that has no 
body. Triggerfish make a grunting sound 
when they are taken from the water. 

The puffer is a fish that can blow it- 
self up like a balloon. When it is pulled 
from the water, it quickly swallows 
large amounts of air and water which 
cause it to expand to about three times 
its normal size. If it is thrown back, it 
floats upside down for several minutes 
until it expels the air and water from its 
body and returns to a normal swimming 
size. 

Some puffers contain a deadly poi- 
son, called tetrodotoxin, which is used 
in preparing certain medicines. Yet in 
spite of this fact, they are prized as food 
fish in Japan. In order to cook these fish 
in restaurants, a Japanese must gradu- 
ate from a puffer-cooking school. If the 
puffer is not properly cooked, the 
chances are better than even that the 
person who eats it will die. 

The sea moth is a South Pacific fish 
that looks almost exactly like what its 
name implies — a beautifully colored 
moth. These little fellows are so rare 
that scientists know very little about 
them, not even enough to place them 
in an exact classification among the 
fish of the reefs. 



SOUTHERN PUFFER BEFORE PUFFING 


The cowfish, or trunkfish, not only 
has a pair of horns on its head, like a 
cow, but also lives encased in a hard 
shell like a turtle, with only its fins, eyes, 
jaws, and tail sticking out. The cowfish, 
considered a delicious food by South 
Sea islanders, is served cooked in its 
own shell. 

The porcupine fish is equipped with 
the same kind of protection against its 
enemies as the animal of the same name 
that lives in our American forests. 
When in danger, it fills itself up with 
water and becomes a hard round ball 
covered with prickly spines. A big fish 
would have to be very hungry to swallow 
a porcupine fish when in this defensive 
condition. 

The stonefish is a hideous fellow that 
lives in the shallow reefs and looks like 
a piece of coral. Moreover, it is as 
poisonous as a rattlesnake. The stone- 
fish lies on the bottom, and if it is 
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SOUTHERN PUFFER PUFFED UP 

stepped on by a careless swimmer, its 
glands exude a venom that is deadly. 
Some people who have had the bad luck 
to step on a stonefish have died in less 
than two hours. 

The turkey fish is a first cousin of the 
stonefish. It too is poisonous, but in- 
stead of looking like a piece of rock, 
it resembles the spread-out tail of a 
tom turkey. 

The moray eel is the most evil and 
vicious looking of all the creatures of 
the reef. It sometimes grows to lengths 
of ten feet, and makes its home in nar- 
row, underwater coral caves. As a rule, 
the moray stays in its cave during the 
day, sometimes with only its head stick- 
ing out, and emerges to forage for food 
at night. 

The most brilliantly colored of the 
morays is the dragon moray found in 
Hawaiian waters. It has horns on its 



The RAINBOW WRASSE is one of the "cleaners,” 
shown here cleaning the parasites of a MORAY EEL. 
Needless to say, the Moray could easily swallow the 
little helper, but never would. 


head, and its red and blue body is spot- 
ted with white dots. When the dragon 
moray moves through the clear tropical 
water, this strangely colored fish re- 
sembles a legendary sea monster. 

Certain small fish, called “cleaners,” 
remove and eat the parasites that collect 
on the moray’s skin. Although the 
moray could gobble up these little 
cleaners in one gulp, it seems to be 
grateful for their sanitary service and 
allows them to work without harm, 
while the moray goes about his business. 
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Unusual Fish of the Sea 



The PIPEFISH (above) and 
the SEAHORSE (at right) 
belong to the same order 
of fish. In spite of their dif- 
ferent looks, they have 
many things in common. 
One of their common traits 
is the fact that the male, 
not the female, carries the 
young in a brood pouch. 
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The incredible variety in the forms of 
fish species is one 

How many G f remarkable 

different forms . . . £ 

. _ . x . achievements of na- 

do fish take? , , 

ture. It would take 

many months to become familiar with 
all of them, but here are a few of the 
most unusual ones. 

The seahorse gets its name because 
its head, neck and torso look very much 
like those of a thoroughbred horse. Ac- 
tually, the creature looks like a finely 
carved knight in a chess set. It swims 
upright in the water, swaying from side 
to side. Sometimes it winds its tail 
around a rock or a piece of seaweed and 
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The OCEAN SUNFISH (above) is a relative of 
the PORCUPINE FISH not of the PIGMY SUN- 
FISH (below), which is a freshwater fish. 



37 


remains almost motionless. Then, when 
some small fish swims innocently by, the 
seahorse dines on it. 

One of the oddest things about the 
seahorse is that the father, not the 
mother, gives birth to the babies. The 
mother deposits her eggs in the father’s 
brood pouch and then goes on her care- 
free way. When the eggs are hatched, 
the baby seahorses emerge from their 
father’s body and swim off on their own. 

There are about fifty different kinds 
of seahorses in the oceans of the world. 
They range in size from one inch to 
about fourteen inches high, and are 
brightly colored in shades of red, blue, 
and ivory. 

The leafy seadragon is one of the 
rarest fishes in the whole great world of 
the sea. No more than half a dozen have 
ever been found. This odd creature is a 
distant cousin of the seahorse, and is 
about a foot long. 

Its body is covered with a leafy 
growth that streams out in all directions 
like the fronds of the seaweed among 
which it makes its home. They render 
it indistinguishable from the seaweed 
itself. 

The sargassum fish is one of nature’s 
most perfect examples of protective 
coloration. It lives in the Sargassum 
Sea, a vast area of floating seaweed in 
the Atlantic just south of the Bermuda 
Islands. It is the same brown mottled 
color as the sargassum weed, and its 
long, lacy fins wave about in the water, 
just as the seaweed branches do. 

The sargassum fish hovers quietly 


under a clump of weeds until another 
fish comes poking among the plants in 
search of something to eat. When it gets 
close enough to the sargassum fish’s 
jaws, it quickly gets eaten up instead of 
finding a meal itself. The sargassum fish 
can eat other fish that are as big as it 
is by using its hand-like fins to stuff 
large mouthfuls down its throat. 

In the warm waters of the South At- 
lantic, off West Africa, lives a peculiar 
fish called the mudskipper. Not only 
can it walk on land, but it even climbs 
trees in pursuit of insects. 

The mudskipper is a throwback to 
the first fish that crawled out of the sea 
and developed into land animals so 
many millions of years ago. Its pectoral 
fins are attached to very strong leg-like 
appendages. When it leaves the water, 
it uses these fins to crawl, like a lizard. 

Mudskippers can breathe air as well 
as water; sometimes they stay on land 
for long periods of time. They dig bur- 
rows in the mud of the swampy shore; 
and when danger approaches, they may 
either retreat to these holes or waddle 
over the mud to the safety of the sea 
( see illustration, pp . 14-15). 

The mudskipper is only one of sev- 
eral species of lung-fish that are at home 
out of the water. 

The archerfish, a native of Asiatic 
waters, kills airborne insects by shoot- 
ing them down with pellets of water 
that it ejects from its mouth. Some 
archerfish fire only single shots at a 
time. Others shoot with the rapidity of 
a machine gun. If the archerfish hap- 
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unlike most fish, has excellent 
vision and can hit an insect several feet away. ^ 



The ARCHER 



pens to miss its target on the first try, it 
quickly corrects its aim, and almost al- 
ways makes a hit with the second 
attempt. 

Since light rays are bent when they 
enter the water, scientists have been 
amazed that the archerfish can be so 
accurate when aiming at flying creatures 
above the surface. But the archers have 
developed the apparatus to solve this 
problem, and seldom fail to bring down 
their game. 

The ocean sunfish looks like a gigan- 
tic fish head that has lost the rest of its 
body. A large one may weigh more than 
a ton. Its favorite food item is jelly- 
fish. When it finds a large jellyfish, it 
first nibbles off the streaming tentacles, 
and finally bites into chunks of the jelly. 

The ocean sunfish is one of nature’s 
prize egg-layers. A single female will lay 
more than 300,000,000 eggs. Most of 
them are eaten by other fish, and only a 
few survive to grow up. 

The flying fish does not really fly — 
that is, it does not flap its long wing-like 
fins as a bird does. Instead, by rushing 
rapidly through the water, it Bursts 


through the surface and glides into the 
air like a coasting airplane for as much 
as 600 feet before it drops back into the 
ocean. 

If you ever happen to be standing on 
the bow of a boat moving through tropi- 
cal waters, you can see hundreds of fly- 
ing fish spring out of the water ahead of 
the ship and skip over the waves in every 
direction, splashing up sprays of water 
as they go (see illustration, title page). 

The coelacanth. One day in 1938, a 
man fishing off the African coast of the 
Indian Ocean found a strange-looking 
fish in his net. It was five feet long, and 
weighed about 125 pounds. The fisher- 
man had never seen anything like it, and 
so he sent it to a museum. 

If the fisherman had found a dinosaur 
roaming wild in the hills, he would not 
have attracted more attention in the sci- 
entific world. The curious fish was a 
coelacanth (pronounced seal-a-canth), 
a species that scientists thought had be- 
come extinct nearly one hundred mil- 
lion years ago! Coelacanths had long 
been known in fossil form, but no one 
had ever expected to see one alive. 

In the years that followed the first 
discovery of a live coelacanth, several 
other of these “living fossils” have been 
captured. Scientists believe that they, 
like the lung fish, were among the an- 
cestors of present-day amphibians, rep- 
tiles, birds, and mammals. 
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The remora is the hitchhiker of the 
ocean. By means of a flat sucking disk 
on the top of its head, it attaches itself 
to the undersides of sharks and other 
large fish, which carry the remora along 
with them. 

Unlike lampreys, the remora does 
not suck blood from its host. It just goes 
along for the ride — and also for free 
meals. When the shark eats, fragments 
of its food float in the water around it. 
The remora then releases its hold and 
feeds on these scraps. 



SEA 
COLANDER 


The electric eel, found in the inland 
rivers of South America, is one of the 
most spectacular of all fish. It grows 
to a length of six feet, and is capable of 
shooting an electrical discharge of 600 
volts, which is about five times the 
shock you would get if you stuck your 
finger into an electrical outlet in your 
home. It is not surprising that it has 
no enemies. No other water creatures 
dare come within reach of it. 

The eel uses its electric battery to 
both locate and kill its prey. Although 
the eel has eyes when it is young, it 
becomes blind as it grows to maturity. 
Its radiation of electric impulses enables 
it to locate food, working on much 
the same principle as radar. When it 
locates its prey, it gives the unhappy fish 
a jolt that knocks it out. The eel then 
proceeds to eat it leisurely. 

The essential organs of the eel’s body 
e contained in about one fifth of its 
igth. The other four-fifths of its body 
comprise its powerful electrical battery, 
consisting of layers of tissue one behind 
another similar to battery plates. 


The piranha, also a native of South 
American rivers, is the most vicious of 
all the world’s fish. It is only ten to 
twelve inches long, but its teeth are so 
sharp and its jaws so strong that it can 
chop out a piece of a man, an alligator, 
or a deer as neatly as the sharpest razor. 
The piranha, with one bite, can take off 
a man’s finger. 

Piranhas travel in schools of several 
hundred. Normally, their diet consists 
of other small fish. But if a large animal 
happens to be in the water near a school 
of pirhanas, they devour it instantly. In 
one recorded instance, a capybara, a 
large South American animal weighing 
one hundred pounds, was eaten down to 
a bare skeleton by a school of piranhas 
in less than a minute. On rare, unlucky 
occasions, people have suffered the 
same fate. 

Piranhas are valued by South Amer- 
ican natives as food fish. But even out 
of the water they are dangerous. After 
being caught and put in a boat, and 
apparently dead, they have been known 
to snap their jaws and bite off the finger 
of an unwary fisherman. 

The giant oarfish, or ribbon-fish, usu- 
ally found in southern waters, has given 
rise to many tales of mysterious sea ser- 
pents. It may grow to a length of thirty 
feet or more, yet its long body may be 
only twelve inches deep and no more 
than two inches thick. 

As it swims along close to the sur- 
face, it undulates like a snake. Science 
has been unable to observe much about 
the habits of this unusual fish because 
it is rarely seen or captured. 
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Fish on the Go 


THE MYSTERIOUS MIGRATION 
OF THE EEL 


The life story of the eel — arid of its 
mysterious migration 
from its birthplace in 
the South Atlantic 
Ocean to the inland 
rivers and lakes of Europe and North 


How does 
the eel know 
where to go? 


America — is one of the most fasci- 
nating in all the annals of the sea. 

Eels have been prized as table deli- 
cacies since the days of the early Greeks 
and Romans. But their origin remained 
a mystery; no eel eggs or larvae were 
ever seen. 

Greek and Roman naturalists had a 
great many theories about where the 
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eels came from. Some thought that they 
grew from earthworms, or from horse 
hairs that had fallen into the water. 
Others suggested that when adult eels 
scraped their bodies against the rocks, 
the pieces of skin that flaked off turned 
into little eels. It was not until the early 
part of this century that the mystery 
of the eel was solved. And when it was, 
the facts proved to be almost as unbe- 
lievable as the fantasies of the ancient 
Greeks and Romans. 


Where are 
eels born? 


We now know that all North American 
and European eels are 
born in the Sargasso Sea, 
the great jungle of mat- 
ted seaweed in the Atlantic, south of 
Bermuda. The mother eel lays from ten 
million to fifteen million eggs and the 
father eel fertilizes them. Then both 
parents die. Shortly thereafter, the curi- 
ous life cycle of the newborn eels begins. 

The tiny round eggs hatch, and after 
a few months the baby eels develop into 
flat, glassy, transparent creatures about 
an inch or two long. These are called 
leptocephali, meaning “thin heads.” 

The little leptocephali then begin to 
swim northward. And now another curi- 
ous thing takes place. In some mysteri- 
ous manner, which science has not yet 
been able to explain, the little eels know 
which way to swim to reach the native 
waters of their parents. Both American 
eels and European eels are born in the 
same part of the Sargasso Sea. Yet the 
American eels turn westward from the 
Sargasso Sea, and the European eels 
turn toward the east. No one has ever 


caught an American eel in European 
rivers, nor a European eel in America. 

The life cycles of both kinds of eels 
are identical, except that it takes a 
European eel three years to make its 
journey to the mainland, and the Amer- 
ican eel only one. 


When the babies reach the coastlines, 

Whal are elvers? th f are fuI1 y de - 
veloped eels, al- 
though still only about three inches in 
length. At this stage, they are called 
elvers. Now the males stay in the 
mouths of the rivers and in the sea near 
the shore; the females swim inland up 
the rivers. 

Sometimes the female eels swim for 
hundreds of miles, until they come to 
rest at last in ponds and lakes and creeks 
or the quiet headwaters of rivers. They 


make their way over dams and water- 
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pipelines to reach their journey’s end. 
Eels have been found in inland ponds 
that have neither an inlet nor an outlet. 
This leads us to believe that they wrig- 
gle overland through swamps and wet 
grass to reach such destinations. 

The female eels remain in inland 
waters from seven to fifteen years, while 
the males patiently wait for them in the 
sea water close to shore. Then the fe- 
males start downstream on their long 
journey back to the Sargasso Sea. 

When they reach the ocean waters, 
they are joined once again by the males. 
And together they swim the thousands 
of miles back to the place where they 
were born. 

In the tangled weeds of the Sargasso 
Sea, they mate, and the female lays 
her eggs. They never go back to the 
mainland again, but die as their parents 
did. Their offspring take up the amaz- 
ing cycle of eel life. 



THE LONG JOURNEY 
OF THE SALMON 


Like the eel, the salmon is also a migra- 
tory fish, spending 
Why does this part of its life in 
fresh-water fish fresh _ water streams 

go to sea. an( j t he other part 

in the sea. But nature, in her wonder- 
fully mysterious way, has arranged the 




salmon’s life cycle exactly opposite to 
that of the eel’s. 

The salmon is born inland, in the 
headwaters of rivers. Later it goes down 
the rivers, swims far out to sea to spend 
the greater part of its life span, and then 
returns to its native river where it 
spawns and finally dies. 

The salmon’s life story begins when 
the female digs a trench in the sandy 
bottom of a crystal clear mountain 
stream. Here she lays her eggs. After 

CONTINUED ON PAGE 46 


The obstacles the Chinook or King salmon con- 
quers while swimming upstream seem incredible. 
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The GUITARFISH look like sawfish without their 
saws and are closely related to them. Guitarfish 
are between Sharks and Rays in their charac- 
teristics. The small group of RATFISH and CHIM- 
ERAS stand between the Sharks and the bony 
fish in development. 


GUITARFISH 


CHIMERA 



SOME MORE INTERESTING FISH 


The members of the MACKEREL group all have dis- 
tinctly forked tails. They travel in schools and most of 
them have a high commercial value as game and 
foodfish. The SMELT, averaging about 7 or 8 ounces, 
are smaller relatives of the Salmon. The HOGSUCKER 
is a typical representative of the Suckergroup, widely 
distributed in American fresh waters. The SNOOK is 
an excellent game and foodfish related to the Sea- 
bass; it inhabits tropical seas. The MUSKELUNGE, a 
freshwater fish, forms, with Pike and Pickerel, a group 
of fine game and foodfish. The RAINBOW DARTER 
is a nicely colored fish about 3 inches long, inhabiting 
lakes and creeks; it is a member of the Perch family. 
The male of the RED BELLIED DACE is brightly colored 
and grows to about 5 inches in length. It belongs to 


the Minnow family. The largest representative of the 
Minnow family is the CARP, a valuable foodfish, intro- 
duced from Europe to the United States. The Goldfish 
also belongs to the Carp family. The SEA RAVEN is 
an ugly fish about 20 to 25 inches; it inhabits the 
cooler waters of the world and is a member of the 
Sculpin family, which is of no value to man. The 
SWORDFISH is a good gamefish fighter and a tasty 
foodfish. It grows up to 15 feet in length and dwells 
in the warmer regions of the Atlantic and Pacific. The 
RED SNAPPER, a member of the tropical Snapper 
group, is a good foodfish. The DOLPHIN, not to be 
confused with the sea mammal of the same name, are 
extremely fast swimmers, often observed on the sur- 
face of the tropical waters. 
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SEA RAVEN 


Th^KISSING GOURAMI and the SIAMESE FIGHTING 
TISH are both members of the same family of small 
tropical fresh-water fish of Africa and South East 
Asia. In parts of Asia contests are held, in which the 
male of the Fighting Fish fight each other. Observers 
place bets on the outcome. 


SWORDFISH 


KISSING GOURAMI 


RED SNAPPER 


DOLPHIN 


WHALE 


SIAMESE FIGHTING FISH 


MAMMALS THAT LOOK LIKE FISH 


WHALES, DOLPHINS, PORPOISES and DUGONGS 
are the descendants of sea creatures that once lived 
on the land, but for some unknown reason, returned 
to the sea millions of years ago. They are streamlined 
like fish, and swim through the water just as effort- 
lessly as a fish does. What was once their fore- 
legs, has been modified into flippers with which they 
steer themselves; their hindlegs have disappeared 
entirely. Although they look like fish, they are air 
breathing mammals that bear their young live and 
suckle them on the mother’s milk. These fish are also 
warm blooded mammals that have special protective 
layers of fat to prevent them from losing too much 
temperature in the cold waters. 


DOLPHIN 


PORPOISE 


DUGONG 
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RED SALMON 


the mouths of 
rivers in the brackish waters empty- 
ing into the ocean. Then all together, 
in a great mass migration, they set out 
for the unknown reaches of the sea. 


No one knows exactly where they go, 

or how far out to sea 
How long do , h venture We do 

they stay . . , 

at sea? know that they stay 

in the ocean for about 
five or six years. Then a strange homing 
urge comes upon them, and they return 
to the rivers of their birth. 

Getting back is a difficult job. They 
have to breast the swift, raging currents 
of mountain streams. They leap up over 
dams and waterfalls. 

Amazingly enough, the salmon’s in- 
stinct usually takes it back to the very 
river where it was born, even though it 
has spent many years in the deep waters 
of the sea. Some scientists believe it 
is able to do so by means of its sense 
of smell. 

One kind of salmon does not migrate. 
They are called land-locked salmon. 
They live in ponds and lakes that have 
no outlet to the sea, mostly in Canada 
and the State of Maine. Thus, the land- 
locked salmon spends all of its life in 
fresh water. 


WHITEFISH 


Related to the Salmon, 
but with larger scales, is 
the WHITEFISH family, 
the most important food- 
fish of our northern in- 
land waters. 


the male salmon fertilizes the eggs, the 
female fills in the trench with sweeping 
strokes of her strong tail. Then both 
the parent fish die. Their mission in life 
has been accomplished. 

After about 2Vi months the young 
alevins, as they are called, burst forth 
from the eggs. For a while they feed on 
a yolk sac which they carry with them. 
Then they live happily for several years 
in the waters where they were born. 
During this period they are called fry, 
but when they begin their long journeys, 
they are known as smolts. 

An instinctive urge tells them that it 
is time to go down the river and out to 
sea. So down the rivers they go. Millions 


ATLANTIC SALMON 
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As the popularity of trout fishing 
has increased, some states in the 
U.S.A. have built fish hatcheries. 
Mature trout are kept in pools. 
During the spawning season 
eggs from the female and sperm 
from the male are squeezed from 
the fish without hurting it and 
mixed in pails. Then the eggs are 
put in trays of cold running 
water. When the young hatch, 
they are cared for until they are 
large enough to survive in the 
lakes and streams into which 
they are released. Here they re- 
plenish the fish population. 


Keeping Fish as Pets 


No fish can be a true pet, in the sense 
that a dog or a cat is able to give us 
affection and companionship. But keep- 
ing tropical fish in a home aquarium 
can be an interesting and entertaining 
hobby. The beautiful coloring and con- 
formation of these little creatures make 
them a constant pleasure to watch as 
they swim among the waterplants in the 
tank. 

A wide selection of tropical fish can be 

purchased at almost 

What kind , 

, . any pet shop or vari- 

of specimens , 

can you buy? et y store ’ and at ver y 
little cost. Of course, 

certain rare specimens imported from 

abroad are very expensive, but they are 

only acquired by dedicated fish fanciers. 

The aquarium in which you keep your 

fish will vary in price according to its 

size. The size will be determined by the 

number of fish you have. 

A good rule of thumb in choosing a 


tank is to allow one gallon of water for 
every two fish. In this way they will be 
assured of an ample oxygen supply. 
Thus, if you decide to start with six fish, 
your tank should hold at least three 
gallons of water. 

You should also remember that the 
water you use must be soft. A fish’s skin 
is protected by a layer of mucous over 
its scales. Hard water destroys this coat- 
ing and kills the fish. Therefore, if the 
tap water in your community is hard, 
use rain water, or water from a nearby 
pond. 


You should also keep water plants in 

.... . the tank. These 

What do wafer , ~ 

plant, do? P lantS 8™ ofl °*y- 

gen and absorb the 

gases that are harmful to the fish, thus 




STICKLEBACK 



keeping the water pure and sweet. 
If you place the plants in the water 
three or four days before you put in the 
fish, they will have a chance to absorb 
any impurities in the water. Plants can 
be purchased where you buy your fish. 

It is best to keep the water in your 
tank at a constant temperature be- 
tween 70 and 80 degrees. On cold 
nights, it is wise to cover the tank with 
a blanket or some other heavy cloth. 
You may also wish to attach an electric 
light with a reflector to the top of the 
tank. This device supplies a steady 
source of light to keep the plants grow- 
ing; it also highlights the colors of your 
fish to the best advantage. 

It is a good idea to keep a few snails 
in the tank with your fish. Snails are 
scavengers; they eat leftover particles 
of food and the parts of the water plants 
which decay. 

To feed the fish any prepared fish 
food will do. Be careful not to overfeed 
yciur fish. Give them only as much food 
as they will eat in ten or fifteen minutes, 
and feed them no oftener than once a 
day. 
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